Abstract: The aim of this paper is to determine whether house price uncertainty has been an important determinant of the Taylor rule based interest rate during the years leading up to the financial crisis. A GARCH based specification has been used to produce a time-varying measure of volatility, the results indicate that it has had a significant negative effect on the interest rate, but that its addition only produces a slightly better fit to the actual interest rate.
Introduction
The aim of this study is to determine the effect of house price uncertainty on monetary policy using a Taylor rule approach 1 and a measure of volatility to proxy uncertainty. In the light of the recent financial crisis there has been much debate on whether asset prices should have been considered more formally when determining the appropriate monetary policy. Theorists have not currently reached agreement on whether the central bank should specifically react to the movement in asset prices, Bernanke and Gertler (1999) suggests that this is because the central bank cannot make a distinction between asset price bubbles and normal movements. Goodhart and Hoffman (2001) have also suggested reasons for asset prices playing an important role in monetary policy. First, asset prices and volatility can be affected by the future expected returns, which relate to the expected economic conditions, inflation and monetary policy. Even if asset prices have little effect on aggregate demand, they contain useful information for current and future economic conditions, so monetary policy makers should not ignore the information reflected by the asset prices. Second, persistent asset price volatility will result in financial instability, as suggested by the financial crisis. Therefore, if the central bank wants to retain economic stability, asset price stability should be considered as an objective A number of studies have highlighted the importance of asset prices in general and house prices in particular as determinants of monetary policy, such as Filardo (2000) , who indicated that house price inflation helps predict future consumer price inflation.
1 For an extensive review of the Taylor rule approach to determining interest rates see Clarida et al. (1999 After the introduction, there is a discussion of the theoretical approach, followed by the estimation of the empirical model. Finally we draw conclusions and the policy implications are discussed.
Empirical Model
The variables used in the empirical analysis are inflation based on the consumer price index (cpi), the output gap, volatility of house prices and federal funds rate, where all the data is monthly. Instead of GDP we have used industrial production, as there is no monthly data for GDP. This is similar to the approach used by Clarida et al. (1998) .
The interest rate, CPI and Industrial Production Index are taken from the database of the Federal Reserve, whilst the house price data is the Standard and Poor's CaseShiller house price index. To generate the output gap, we have used the Hodrick Prescott (HP) filter to produce the output trend, the output gap is the difference between the output and its output trend. We measure the volatility of house prices by using the exponential generalized autoregressive conditional heteroskedastistic (EGARCH) model, developed by Nelson (1991) , as follows:
Where lhp are a logged house price index, Table 1 .
The model is estimated using the Generalised Method of Moments (GMM). The instruments include 12 lags for inflation, volatility of house prices, and output gap, which follows the Clarida et al. (1998) Fuhrer(1997) . We assume the first two standard parameters are positive as in Taylor (1993) .We also assume the policy rate reacts to the house price uncertainty negatively, as the central banks usually try to boost the economy by easing monetary policy and increasing the supply of credit to the market in the event of economic uncertainty. Therefore, if there is asset price volatility and it is likely to increase in the future, the central bank will stimulate the economy by decreasing the policy rate prices are, the more uncertainty there will be in the market. In a more uncertain environment, there is less incentive to invest. With less investment and less liquidity, the aggregate demand will be adversely affected, motivating Central banks to react by decreasing the policy rate. This will encourage investors to invest and it will also inject more liquidity into the market. As Clarida et al. (1999) have said, monetary policy is an art more than a science, which appears to be supported by these results, as the conventional Taylors rule has not been the only factor affecting the Federal reserves decision making.
Results and Discussion
By comparing the augmented model with the standard model, it is apparent the reaction of the interest rate to inflation is larger with house price volatility included than that in the first Model, implying that the volatility of house prices may also create a threat to inflation and therefore the central bank reacts more strongly in order to control it. Secondly, compared with the benchmark model, the standard errors in the augmented Taylor rule, which reacts to the house price volatility are reduced, which suggests that the augmented Taylor rule outperforms the benchmark model. After 2002, compared with the fitted value, the actual value is lower by about 2% and monetary policy is relatively loose. Figure 4 is the difference between the actual rate and fitted value for the augmented model and the difference between the two values is smaller than the previous conventional model, suggesting overall a better fit to the data.
Conclusion
This study provides evidence that house price volatility has had a significantly negative effect on interest rates over the last twenty years, indicating the Federal
Reserve has considered asset price uncertainty when deciding on interest rate policy.
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